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ABSTRACT: 
Algorithms for processing the LISA Laser  Interferometer  Tracking  System (LITS) data 
are presented. We  begin  with  a  review of the time-domain  algorithms for eliminating 
laser  phase  noise  previously reported by Armstrong, Estabrook, and Tinto (AET, 1999). 
We then present  a  new  time-domain  set of algorithms for eliminating  noise due to jitter in 
the spacecraft  frequency  standards,  one  set for each of the AET  algorithms. Details of 
the signal  acquisition for each of these cases are presented  and the resulting data rate 
requirements are analyzed.  Finally,  we  summarize the requirements in each of two 
implementations of the laser  locking  scheme: 1) phase-locking the lasers  on the three 
spacecraft together, and 2) independent  cavity-locked  lasers  in  each spacecraft. We  also 
present an analysis of the two suggested  implementations of the two-color laser  system: 
1) two lasers  locked to the same  cavity,  and 2) phase  modulation of a  single  laser. 



d
) 

E 

n
 

'(
u
 

U
 

c
,
 

crj 

a
 

d
) 

b
 

.
i
 

d
) 

0
 

2 

u 1
 

m
 E 

&
 

0
 II 

+ 



rw 0
 

3
 

$
 

I n
 

U
 

-k
 

I1 

-T 

n
 

W
 

-k
 

? 
cu ? 

'a
' 

.rl 
a

 
3
 

? M
 

cu 



n
 

M
 

? CJ 

? H
 

U
 

It 

L4 

n
 

W
 

‘cu
 

M
 

CJ 

? 





n
 

‘k
 

v
 

4
 

c I 

0
 

c
., 

0
 

II 
n

 
‘ru

 
J
 CJ 

c
., 
6

 
*
 

0
 

Td 

c
., 

IA
 

3 c
) 

0
 

M
 

m
 

6
 

r: b
l) 

.
4

 
m

 
*
 

c
., 

.
4

 

n
 

‘k
 

v
 

4+
 

m
 



+
I

 

0
 

C
.r 

.
i
 

0
"
 

n
 

'ru
 
I
 

M
 

;?" 

0
 

II 
n

 
'ru

 
I
 

2
 

0
 

m
 0
 

0
 

v
l 

3 d
 

+ 

n
 

'k
 

v
 

&
 





U
 

c
, 

m
 

d
) 

a" 

v
 

I 

%
 

n
 

4
 $1 

I 



*
u
 

-
 

4- 
9
 m
 

'k
 

L
 



8 0
 

5
 

*
+

 
m

 
. 2 8 

a
 

e d
 

e
.

 

0
 

c
,
 

0
 

0
 

a
 

3 UY 

*
 

0
 

d
 

3 
.
d

 

c"
( 

k
 

e 



‘cu
 

2 + m
 

4- 



n
 

%
 

v
 

Td 
- c

., 
r: 0
 

0
 

G
 

n
 

I 
n

 
v
 

%
 

< I n
 

n
 

%
 

+ d
 

s v 
I n
 

.
.

 

3
 

k
 

c
,
 

I %
 

v
 

c + %
 

w
; 

n
 

d
 

+ N
 

d
 

> u d
 

> 
v
 

L
 

J 

G? 
4
 

G
 

.- 
3
 

A
 I h

 
m

 

.
.

 

3
 

'1" 
I %
 

v
 

u
 

+ 

n
 

%
 

v
 

G
 

+ %
 

w
; 

U
 

3
 

G
 

*
 3
 

I 
n

 
v
 

%
 

N
 

3
 

-Y
 II 

n
 

%
 

v
 

d
 



Td 

d
 

0
 

0
 

m
 *
 

0
 

5
 d

) 
Y

 
.
A

 

s d
) 

3 
n

 

?
 I 

a
 

s 
W

 
%

 

m
 

n
 

n
 

W
 

%
 

G
 

.. 
$ 

n
 

Ld 

G
 3
 

8 d) Y
 

I 
4-; 
0

 
u
 

2 2 .
M

 
G

 
U

 
m

 

I 
d

 
0

 

0
 

*
A

 
*
 

E 0
 

W
 

%
 

G
 

Y
 

+
 

a
 

.A
 

m
 

p! 

u 
Y

 

a
" 

Td 
k

 

+
 

U
 

.
A

 
m

 

G
 

+ 
- d) .
d

 
t: 
3
 

ce 
3 

L
j
 

N
 

k
"
 

d
) 

4
 

is' 
9
, 

II 
n

 
%

 
v
 

* 
e 

e 



Td 

F1 
0

 
0

 

h
 
+

 
n

 
%

 
W

 
N

 
Ld 
h

 

n
 

%
 

W
 

.. 
m

 
P

 
n

 
a
 

rl 
3
 

cwo 
L? 
n

 

3” m
 

+ “
 

d
 

s 
d

 
W

 

9
 

W
 

+ 
+ 

h
 

3
 I L? 

‘CU
 

W
 

N
 

n
 

N
 

m
 

h
 

9
 

0
 

7d m
 

.
d

 
m

 

Q
 

a
 

K
 

3
 

m
 

c6 
E= 
M

I 
.
M

 
m

 

d
W

 
3
 

sa? 
+

c
 

I 3
 

s W 
rcl 
0

 
+ 
n

 
W

 
%

 
I

”
 

o
+

 
2

s
 

d
 

LC 

two 
u 

3
 

m
 

c6 

.
d

 
6 m

 
W

 
G

 
Q

) 
W

 
ct: 

k
 

cwo 
I 

% 
.
d

 

0
 

G
 

G
 

rl 
0

 

5
 

0
 

.
d

 
c
,
 

M
 

m
 

w
+

 
%

 

rcl 
0
 



9
 2
 

‘ru
 

‘ru
 

‘ru
 

‘ru
 

2
 

4
 13 

4
 

d
A

 

q
 m
 



c
, 

r: 0
 

0
 

F1 
0

 
0

 
*

A
 

c
, 

E 8 

.. 
0
 

cd 
* 

3
j 

c
,
 

m
 

E’ 2 0
 

5=. 
u
 n
 

W
 

‘k
 

9
 2
 

‘k
 

*
u
 

2 
4
 

9
 

‘k
 

4- m
 

‘k
 

I 

e 

. 



u \ m
 v m

 
u \ m

 
m

 

E? 5 
5
 

c
,
 

0
 

a, 

0
 

c
, 

M
 

E? c, c a, 
0
 

s
 

E
 

cd 
a, 

M
 

E? 5 c
-, 

0
 

s
 t: 

w
 cd 

c
,
 

0
 

a, 
5

 
c
-, 
0

 

a, 
s c

,
 

0
 

.
.

 
c
,
 

0
 

u \ m
 

u \ m
 

u \ m
 

u \ m
 

r: 
fo 
cd 
Q

) 

s
 

E
 

w" 
fo 
cd 
a, 
h

 
9
 

c 
c
,
 

M m
 

9
 

h
 

c 
c
,
 

% 
9
 

h
 

c
-, 
0

 
.e

, 
c M m

 
d

 

c
-, 
c M m

 
.
-
(
 

cd 
c b

l) 
m

 
v
, 

.rl 

E 8 

fo 
4 0

 
a, 

a
 

m
 

M
 

m
 

cd 
r: b

l) 

.cd 

.rl 
% m

 

m
 

"
 

0
 

d
 

b
l) 

c 
.
d

 
m

 
m

 
Q

) 
0

 

a
 

E 

8 
.
d

 

v, 
cn 

.
d

 
m

 
00 

u 
fi 

cn 
fi 

fi 
24 0

 
0

 
0
 

M
 

m
 

5 0
 

E 
r

_
 

E 
m

 
k

 

M cd 

L;I 

M 
m

 
cd 

w
 

c 
.
3

 
m

 

c
4
 

a
 

-3 M
 

0
 

d, m
 

s
 cd 

&
 

z %
 0
 

a
 

0
 

0
 

22 m
 

I 

2 s &
 

z % 0
 

c
,
 

8 8 8 
a
 

a
 

c 
Y

 

a
 

3
 

I 

8 
c
-, 

C
I 
c 

9 cd 
s
 

a
 

I 

0
 

$2 
.

.
 

0
 

2 u 
M cd 


